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ABSTRACT: A ?lter element com 
an improvement wherein 
relationship to each other 
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prising an outer wrapper, 
pores are provided in juxtaposed 

along a joint of the outer wrapper. 
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FILTER ELEMENT 

This invention relates to a ?lter element for use in internal 
combustion engines, and particularly to a ?lter element com 
prising an outer wrapper and a ?lter paper wherein the joint of 5 
the outer wrapper has openings located therein. 

In the accompanying drawings, FIG. 1 is a rough elevation 
of a conventional ?lter element; FIG. 2 is a sectional view 
taken along the line A-A of FIG. 1; FIG. 3 is a rough elevation 
showing one embodiment of the invention; FIG. 4 is a sec 
tional view taken along the line B-B of FIG. 3; and FIG. 5 is a 
rough sketch of a rectangular opening at the joint of the cylin 
drical outer wrapper. ' - 

The conventional ?lter element comprises, as shown in 
FIGS. 1 and 2, an outer wrapper 1 having a plurality of small 
apertures 6, an upper end plate 2, a lower end plate 3, a con 
voluted ?lter paper 4 and a center tube 5 containing a plurali 
ty of small apertures 9. The ?lter element of the present inven 
tion may be used as an oil ?lter element, a fuel ?lter element, a 
hydraulic ?lter element on an air cleaner element. Consider 
ing the oil ?lter element application, oil enters through aper‘ 
tures 6 in the outer wrapper and comes into contact with the 
outside of the ?lter paper 4. The oil is ?ltered by passing 
through pores in the ?lter paper and passes through apertures 
9 and into the inside of the center tube 5. The collected dust is 
deposited on the outer surface of the ?lter paper. Conven 
tional ?lter elements of this type have two ‘defects which result 
from the absence of small apertures in the joint (seamed part) 
7 of the outer wrapper 1. One of these defects is that the por 
tion of the ?lter paper which is situated just beneath joint 7 
collects very little dust due to a lessened oil flow which results 
from the aforesaid absence of apertures in the joint which 
results in the effective area of the ?lter ‘paper as a whole being 
decreased. The other defect is that the ?lter paper convolu 
tions or pleats have a tendency to be pushed together at one 
point due to the nonuniform distribution of hydraulic pressure 
about the ?lter paper which is caused by the absence of aper 
tures in the joint. 
An object of the invention is to provide a ?lter element 

which is free from the foregoing defects. 
The ?lter element of the invention, as shown in FIGS. 3 and 

4, comprises an outer wrapper 1 having a plurality of openings 
8 with roughly the same apertures 6 in spaced relation along 
joint 7, an upper end plate 2 and a lower end plate 3 ?tted 
respectively to the upper and lower ends of said outer wrapper 
l, a cylindrical center tube 5 disposed inside the outer 
wrapper l, and a convoluted ?lter paper 4 interposed between 
said outer wrapper l and said center tube 5, said wrapper 
characterized by having a plurality of openings 8 for the flow 
of oil into the ?lter paper portion inside the joint 7. The shape 
of opening 8 may be oblong, such as rectangular and elliptical, 
but generally preferred is a shape obtained by forming both 
ends of an oblong rectangle in a circular shape as shown in 
FIG. 5. The area of the opening 8 can be determined op 
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tionally. The cylindrical outer wrapper of the ?lter element of 
the invention can be easily made by providing oblong 
openings I0 and II in overlapping juxtaposed relationship to 
eachother at both ends (a portion which will be a joint when 
forming a cylinder) of a rectangular outer wrapper material, 
and sewing the both end portions so that the openings I0 and 
Il overlap at least partially, thereby to form an opening 8. 
Since the pores I0 and 11 have an oblong shape, the forma 
tion of opening 8 can be ensured even if the sides are mis 
aligned and the sewing is more or less inaccurate. 
The advantages of the ?lter element of this invention are 

that the effective ?ltering area is increased markedly as com 
pared to a conventional ?lter clement due to the increased 
flow of the oil through opening 8 into that portion of the ?lter 
paper which is beneath the joint. In addition, because of a 
uniform distribution of hydraulic pressure at any time of the 
in?ow of oil, the deviation of convolutions of the ?lter paper is 
prevented. 
According to the result of a test which has been made on the 

test equipment speci?ed big the Society of Automotive En 
gmeer, in speci?cation SA L806, the accumulated dust on 
the convolutions, at a pressure difference of 0.7 kg./cm.2 
across the conventional element and a ?ow rate of 50 
liters/min, weighed 90 to 100 gm., while in case of the im 
proved element it weighted 1 10 to I20 gm. 

This is mainly due to the fact that the oil had uniform access 
to the convolutions which increased the effective ?ltering area 
which, in turn, extended the change period of the element by 
ID to 30 percent. 

1 claim: 
1. In a ?lter element having an outer wrapper of rectangular 

form having opposite sides fastened together in an overlapping 
joint to form a cylinder de?ning an upper and a lower open 
end, a center tube disposed within said cylinder, a convoluted 
?lter paper interposed between said outer wrapper and said 
center tube, an upper end plate and a lower end plate ?tted 
respectively to the upper and’ lower ends of said outer 
wrapper, a plurality of apertures in said outer wrapper and 
said center tube, the improvement comprising a plurality of 
elongated openings formed along said joint in both of said op 
posite sides, said openings being oriented in spaced relation 
along the joint with their elongated direction transverse to said 
cylinder axis, said openings in one of said opposite sides being 
in juxtaposed, at least partially overlapping, relationship with 
corresponding openings in the other of said opposite sides 
whereby slight misalignment of the opposite sides will not 
prevent through passage of ?uid through said openings. 

2. A ?lter element as claimed in claim 1 wherein the shape 
of said elongated openings is elipticalf 

3. A ?lter element as claimed in claim I wherein the shape 
of said elongated openings is rectangular. 

4. A ?lter element as claimed in claim 1 wherein the shape 
of said elongated openings is rectangular with ‘the transverse 
ends being circular in shape. 


